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CRANIAL AND INTRACRANIAL PROCEDURES FOR
THE CONTROL OF INTRADURAL HYPERTENSION
DURING OPERATIONS FOR INFILTRATING
BRAIN TUMORS*
W. GAYLE CRUTCHFIELD AND J. M. MEREDITH
Favorable results from operations for intracranial tumor are
largely dependent upon the successful management of intracranial
pressure during these operations. Failure to prevent massive herni-
ation of the brain with cortical and subcortical hemorrhage not only
makes difficult the recognition of underlying gliomas, but contributes
to morbidity and mortality, prolongs hospitalization, and not infre-
quently causes permanent disability. Modern anesthesia and the use
ofintravenous dehydrating solutions have been of aid, but they have
not eliminated the challenge of the "tight" brain.
The control of intradural pressure during operations for circum-
scribed tumors, meningiomas excepted, rarely concerns the surgeon.
The supratentorial midline tumors, producing hydrocephalus, and
the gliomas that form large cysts do not require consideration in this
discussion, foritis obvious that in such cases intradural tension can be
reduced byventricular puncture or by evacuation of a cyst bef6re the
brain is exposed through a large dural flap. Hence, it follows that
the control ofpressure is a problem which is more often encountered
in the surgical treatment of non-cystic, infiltrating gliomas than
oftumors of other types.
The strict limitations that attend the treatment of infiltrating
brain tumors make it apparent that when surgical intervention is
decided upon, every effort should be exercised to prevent further-
ing the patient's disability and to minimize the extent of the pro-
cedures carried out for the expected temporary relief. Motivated
by this consideration we have modified, for selected cases, some of
the standard surgical procedures, adhering to the fundamental prin-
ciples of treatment established by Cushing. Better functional results
and reduction of operating time with its advantages to both patient
and operator, have caused us to use these methods with increasing
frequency during the past two years.
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Management of Intradural Hypertension During Routine
Cranmotomies
Ventriculograms are made unless there is unmistakable evidence
of tumor and of its precise location. When the dura is exposed and
theintradural tension cannot be reduced to a safe level by ventricular
puncture or by evacuation of a cyst, the following technic is applic-
able:
The brain is needled through a nick in the dura and if no resist-
ance or other signs of tumor are encountered, the needle is directed
toward the suspected location and gentle syringe suction is applied.
In almost every instance, enough tissue can be obtained to verify
the tumor. A small stellate opening in the dura is then made
directly over the tumor or off-center if necessary to avoid injury to
important projection tracts. After coagulation of cortical vessels the
protruding cortex is incised and, with the use of suction, brain and
tumor tissue is removed until the dura is sufficiently relaxed so that
it may be opened widely if necessary without fear of destructive
herniation ofthe intracranial contents.
The following cases serve as illustrations:
Case 1. Miss A. A., age 19, gave a typical history of a left- temporoparietal
tumor, and roentgenograms of the skull revealed spotty calcification in this
region. On January 25, 1937, under local anesthesia, a bone flap was turned
down without difficulty. The dura was extremely tense and no fluid could
be obtained from the ventricle on this side. Preliminary ventriculograms
being unnecessary, a burr opening had not been made through which the con-
tralateral ventricle might be tapped to reduce the intradural tension. On
needling the brain the tumor was encountered at a depth of about 3 cm.
A few drops of xanthrochromic fluid were obtained, but this was not enough
to effect any appreciable reduction of pressure. Rather than make the usual
dural flap through which a large portion of the dominant hemisphere would
certainly have protruded, a small stellate opening in the dura was made over
the parietal lobe near the Sylvian fissure. The exposed cortical area measured
about 3 cm. in diameter (Fig. 1). After coagulation of the blood vessels
in the field, the cortex was incised and with the use of suction, brain and
soft tumor tissue, later reported fibrillary astrocytoma, was removed until the
dura was sufficiently relaxed so that it could be opened widely without fear
of cerebral herniation. An extensive extirpation of the tumor was carried out,
but at the conclusion of the operation the patient was less aphasic and she
had better use of her right arm andleg.
A situation such as this patient presented is not unusual, though
admittedly one that in some cases can be managed by the withdrawal
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of fluid from the contralateral ventride. However, reduction of
pressure in this manner is not always possible, even when bilateral
burr openings have been made, for the contralateral ventricle may be
collapsed, or the approach to it, as is often the case, has been excluded
from the sterile field. Hypertonic glucose was not administered to
this patientbecause when used in similar cases with intradural tension
of high degree the results in our experience had been disappointing.
The experience gained from this case led to the employment of
preliminary suction decompression when necessary to reduce intra-
dural tension in dealing with subcortical tumors elsewhere in the
cerebrum and in the cerebellum.
The same procedure was used with gratifying results in the fol-
lowing case:
Case 2. J. R., a large man, age 40, was admitted to the Memorial Hospital
on April 15, 1937. His chief complaint was that of constant vertigo which
had grown progressively worse over a period of about 4 weeks. Slight move-
ments of the head induced severe attacks of vertigo. The neurological exam-
ination gave negative findings except for slight ataxia of the left upper
extremity. Eighth nerve function was good bilaterally and there was no
choking of the optic discs. While under observation the patient became
drowsy and vomited frequently. On April 23, 1937, after a hydrotephalus
of moderate degree had been demonstrated by ventriculography, a suboccipital
exploration was immediately carried out. The patient was uncooperative, and
it was thought best to proceed with the operation under ether anesthesia.
During the removal of bone, the patient's respiration showed increasing
embarrassment and, with this, deep cyanosis developed. At first ventricular
puncture gave some relief, but later this failed to bring about any improve-
ment. The dura over the cerebellum was extremely tense. Both cerebellar
lobes were needled through nicks in the dura, but no cyst could be found.
There was no improvement in the patient's condition after the anesthesia was
discontinued and as respiratory paralysis was threatening, it was necessary
to relieve intradural pressure at once. A small stellate opening in the dura
was made over the left cerebellar lobe near the midline (Fig. 2). The brain
needle was then introduced to a depth of about 2 cm. in the direction of the
vermis and with syringe suction, soft tumor tissue, later diagnosed medullo-
blastoma, was obtained. The surface vessels were coagulated and the cere-
bellar cortex was removed with the electrosurgical loop. Heavy suction was
applied to the tumor and within a very short time a quantity sufficient to
relieve the existing obstruction had been removed. This was followed by
immediate improvement in respiration and disappearance of the cyanosis.
The relaxed dura was opened wider and a subtotal extirpation of the tumor
was carried out in the usual way without further difficulty. The patient made
a rapid and uneventful recovery. His hospitalization was prolonged for
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roentgen therapy, and when he was discharged on the eighteenth post-oper-
ative day he showed no signs of cerebellar disturbance.
We are confident that in being able to reduce the intracranial
pressure effectively before opening the dura widely, massive hernia-
tion of the cerebellum, which would have resulted in prolonged or
permanent disability, i.e., ataxia, dysarthria, and dysphagia, was pre-
vented. Inhalation anesthesia doubdessly was a factor in the pro-
duction of pressure symptoms which might not have occurred in this
case hadcircumstances permitted the use oflocal, or a combination of
avertin and local, anesthesia.
A high degree of intradural tension may be encountered in the
treatment of cerebellar tumors, regardless of the way in which the
operation is conducted. Therefore, we feel that the method of pre-
liminary suction decompression has a definite place in the manage-
ment of these cases when the usual methods fail to reduce the pres-
sure effectively.
Conmerning the Glioblastoma Multiforme
A difference of opinion exists among neurological surgeons con-
cerning the wisdom of doing any type of operation when it is known
that the patient harbors a glioblastoma multiforme. We are not
indined to operate upon these patients unless they are in good con-
dition and show no serious impairment of intellect.
Fincher has pointed out that when "ventriculography via the
anterior horns" is employed, frontal lobe tumors often can be veri-
fied bydirect needling and aspiration biopsy.
When a diagnosis of frontal lobe glioblastoma multiforme is
made in this manner, we sometimes prefer a direct approach to the
tumor through a small rongeured cranial opening (Fig. 3). A
straight or curved incision, 10 to 12 centimeters in length is made in
the scalp to indude the preliminary opening and to expose the burr
hole which is used as a starting point for the cranial defect. The
opening in the bone is enlarged in the direction of the tumor until
a defect approximately 7 centimeters in diameter is made. The
dura is opened widely over this relatively silent part of the brain
withoutregard to thedegree of intradural tension. As in other oper-
ations for subcortical glioma, the overlying cortex is removed, then,
with suction and the electrosurgical loop, an "internal decompres-
sion," such as described by McKenzie, is produced.
In this as well as in other operations performed through a small
dural opening, the increased intradural pressure acts to advantage
440FIc. 1. (Case 1). Showing location and approximate size of preliminary open-
ing made in the dura.
FIG. 2. (Case 2). Partial extirpation of the cerebellar medulloblastoma in this
manner lowered the pressure in the posterior fossa, thus permitting the dura to be
opened widely without herniation of the cerebellum.FIG. 3. Appearance of wound and method of closure after extensive removal
of a frontal lobe glioblastoma multiforme through a rongeured cranial defect made
directly over the tumor. Inset shows location of incision in the scalp.
FIG. 4. In principle, this
is a method of performing,
if necessary, a bone flap in
reverse order. Wide expos-
ure is obtained at the base
thus affording ample space
for the removal of temporal
lobe tumors through a ron-
geured c ra n i al defect.
Should circumstances indi-
J cate the need for maximum
exposure, a bone flap can be
turned down in the usual
wav. The closure shown in
the inset results in a firm
wound.CONTROL OF INTRADURAL HYPERTENSION
by forcing thetumor to the operative field and also prevents trouble-
some bleeding from the adjacent cortex such as usually occurs when
it is allowed to protrude through a large dural opening.
A firm wound is obtained by careful dosure of the dura and
approximation of the scalp edges with two layers of interrupted silk
sutures.
A Modified Approach to Temporal Lobe Gliomas
The neurological surgeon spends much of his time operating
upon patients with infiltrating gliomas that involve the temporal
lobes. We were further impressed by this fact after Dr. E. G.
Grantham reviewed for us the last 100 consecutive verified intra-
cranial tumors treated on the service of Dr. C. C. Coleman at the
Medical College ofVirginia. He found that the temporal, temporo-
parietal, fronto-temporal, and fronto-parieto-temporal tumors made
up 21 per cent of the entire series, 28 per cent of the supratentorial
tumors, and 44.6 per cent of the cerebral gliomas. Furthermore, in
every instance of tumor in these locations the lesion was an infiltrat-
ing glioma.
Since almost all temporal lobe tumors can be localized by clinical
or ventriculographic studies, it seems to us unnecessary to follow the
usual routine of turning down a large bone flap in all cases, particu-
larly when most of the tumors in this location are incurable. When
abone flap isemployed, it is made narrow at the base so that it might
be broken easily, thus exposure in the temporal region where needed
is limited until more temporal bone is removed. Furthermore, at
the conclusion of the operation a large decompression generally is
made. With the procedure which we propose, the decompression
is made first, and if this is not adequate for the necessary intracranial
procedure a bone flap can then be turned down, thus differing in
principle from the subtemporal myoplastic craniotomy described by
Cone and Penfield and the subtemporal decompression described by
Ingraham. The scalp is incised as for a lateral bone flap operation
except thebase ofthe skin flap is made wider to give greater exposure
in the temporal region. The scalp is then dissected back from the
pericranium to the attachment of the temporal musde. The tem-
poral muscle is detached from the parietal bone and, after its anterior
and posterior borders have been divided, the musculocutaneous flap
is reflected downward to expose the temporal bone.
A burr opening is made in the temporal bone over the location of
the suspected tumor and through this an attempt is made to locate
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and verify the tumor, either by needling or by aspiration biopsy.
When a glioma is encountered in the temporal region a rongeured
cranial defect is made, sufficient in size toexpose most ofthetemporal
lobe. Except when operating on the dominant side, the dura is
opened in a flap or stellate fashion without regard to the degree of
intradural tension forthe motor cortex is protected. Ample exposure
is provided in this manner to attack the tumor radically if desired.
In the event that a meningioma is encountered or if, for any other
reason, maximum exposure would be desirable, a bone flap can be
turned down in the usual manner as for routine exposure, the only
difference being that in dosing it is necessary to wire the detached
bone flap in place. A secure dosure of the subtemporal wound is
obtained by suturing the base of the dural flap to the under surface
ofthe temporal musde, and the edge of thetemporal musde with its
fascia to the peripheral margin of the dura. The scalp wound is
closed in the usual way using two layers of interrupted silk sutures.
Our experience with this operation has been extremely satisfac-
tory. It is a much less trying ordeal for the patient under local
anesthesia than is the bone flap operation, and usually requires about
half the time. Convalescence is more rapid and the period of
hospitalization is thereby shortened.
Summary
1. Methods for the prevention of cerebral and cerebellar hernia-
tion during routine craniotomies have been discussed.
2. A direct approach to highly malignant cerebral tumors (glio-
blastoma multiforme) through a small rongeured cranial open-
ing has been described.
3. A method of subtemporal exploration, providing for a bone flap
if necessary, has been presented.
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